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[Title of Invention] METHOD OF MANUFACTURING SEMICONDUCTOR 
5 DEVICE 
[Claims] 

1 . A method of manufacturing a semiconductor 
device, comprising the steps of: 

forming a field oxide film on a semiconductor 
10 substrate having a first conductive type; 

forming a gate insulation film on a desired region 
on the semiconductor substrate; 

forming a gate electrode on the gate insulation 

film; 

15 by using the gate electrode as a mask, ion- 

introducing impurities having the first conductive type into 
the semiconductor substrate in at least two oblique directions 
from around the gate electrode so. as to form a high 
concentration layer having a desired concentration 

20 distribution; 

by using the gate electrode as the mask, ion- 
introducing impurities having a second conductive type into 
the semiconductor substrate so as to form an n- type 
source/drain diffusion layer ; 

25 forming side wall spacers at both-side parts of the 

gate electrode, respectively; and 

by using the side wall spacers and the gate 
electrode as a mask, ion-introducing impurities having a 
second conductive type into the semiconductor substrate so as 

30 to form an n+ type source drain diffusion layer. 

2 . A method of manufacturing a semiconductor 
device, comprising the steps of: 

forming a field oxide film on a semiconductor 
35 substrate having a first conductive type; 

forming a gate insulation film on a desired region 
on the semiconductor substrate; 
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forming a gate electrode on the gate insulation 

film; 

by using the gate electrode as a mask, ion- 
introducing impurities having a second conductive type into 
5 the semiconductor substrate so as to form an n- type 
source/drain diffusion layer ; 

forming side wall spacers at both-side parts of the 
gate electrode; 

by using the side wall spacers and the gate 
10 electrode as a mask, ion-introducing impurities having the 

first conductive type into the semiconductor substrate in at 
least two oblique directions from around the gate electrode 
and the side wall spacers so as to form a high concentration 
layer having a desired concentration distribution; and 
15 by using the side wall spacers and the gate 

electrode as the mask, ion-introducing impurities having the 
second conductive type into the semiconductor substrate so as 
to form an n+ type source/drain diffusion layer. 

20 3. The method according to claim 1 or 2 , wherein 

in the step of ion-introducing the impurities having the first 
conductive type, the impurities having the first conductive 
type are ion-introduced into the semiconductor substrate in a 
. vertical direction, and then, a heat process is performed so 

25 as to diffuse the. impurities and form the high concentration 
layer having the desired concentration distribution. 

4. The method according to claim 1, 2 or 3 , 
wherein at a predetermined region shallower than a connection 
30 depth, the high concentration layer has the concentration 

distribution in which the concentration becomes the highest, 
and the concentration distribution becomes wider with respect 
to a channel layer extending direction. 



35 



[Detailed Description of the Invention] 
[0001] 

The present invention relates to a MOS type 
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transistor and a manufacturing method thereof. 
[0002] 

In a transistor having a MOS (metal oxide 
semiconductor) LDD (lightly doped drain) structure, a high 
5 voltage at a boundary surface between a source/drain diffusion 
layer and a channel region is eased in order to improve 
reliability of the transistor. For this reason, low voltage 
source/drain diffusion layers 16 are formed near a gate 
electrode 17 at the inner sides of high voltage source/drain 
10 diffusion layers 17 (Fig. 10) . 
[0003] 

However, generally, an impurity concentration of 
the source/drain diffusion layer is substantially lower than 
an impurity concentration of the channel region. Accordingly, 

15 by extension of a depletion layer from the source/drain 

diffusion layer, an effective channel length becomes shorter. 
When a gate length becomes shorter, the change of a threshold 
voltage Vth caused by the change of the gate length becomes 
larger, and punch- through occurs. In order to suppress the 

20 extension of the depletion layer from the source/drain 

diffusion layer, an impurity concentration of a semiconductor 
substrate may be increased to a certain degree. There are a 
known structure (Fig. 11) in which the impurity concentration 
of the entire semiconductor substrate is increased, and a 

25 known structure (Fig. 12) in which only an approximately 

quadrilateral-shaped region directly below the gate is formed 
as the high concentration layer region 18 only where the 
impurity concentration of the semiconductor substrate is high. 
[0004] 

30 . [Problems to be Solved by the Invention] 

In the conventional structure in which the impurity 
concentration of the entire semiconductor substrate is 
increased, when a substrate bias is applied,, the change of the 
threshold voltage Vth is undesirably increased. 

35 [0005] 

Furthermore, in the structure in which the impurity 
concentration of the approximately quadrilateral-shaped region 



directly below the gate is increased, this increased impurity 
concentration layer is formed by ion-introducing before the 
gate is formed. At the time of forming this increased 
impurity concentration layer (the high impurity concentration 
5 layer) , the position of the high impurity concentration layer 
is determined. The position relation between the high 
impurity concentration layer and the subsequently formed gate 
can be shifted. When the position relation between the high 
impurity concentration layer and the gate electrode is shifted, 
10 it becomes difficult to manufacture a transistor having a 
desirable Vth. 
[0006] 

With the view of the foregoing, it is an object of 
the present' invention to provide a MOS transistor that can 
15 suppress a punch-through and has a low scatter of the Vth, and 
a manufacturing method thereof. 
[Means to Solve the Problems] 

According to one aspect of the present invention, 
there is provided a method of manufacturing a semiconductor 
20 device, comprising the steps of: 

forming a field oxide film on a semiconductor 
substrate having a first conductive type; 

forming a gate insulation film on a desired region 
on the semiconductor substrate; 
25 forming a gate electrode on the gate insulation 

film; 

by using the gate electrode as a mask, ion- 
introducing impurities having the first conductive type into 
the semiconductor substrate in at least two oblique directions 
30 from around the gate electrode so as to form a high 
concentration layer having a desired concentration 
distribution; 

by using the gate electrode as the mask, ion- 
introducing impurities having a second conductive type into 
35 the semiconductor substrate so as to form an n- type 
source/drain diffusion layer; 

forming side wall spacers at both-side parts of the 
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gate electrode, respectively; and 

by using the side wall spacers and the gate 
electrode as a mask, ion-introducing impurities having a 
second conductive type into the semiconductor substrate so as 
5 to form an n+ type source drain diffusion layer. 
[0008] 

According to another aspect of the present 
invention, there is provided a method of manufacturing a . 
semiconductor device, comprising the steps of: 
10 forming a field oxide film on a semiconductor 

substrate having a first conductive type; 

forming a gate insulation film on a desired region 
on the semiconductor substrate; 

forming a gate electrode on the gate insulation 

15 film; 

by using the gate electrode as a mask, ion- 
introducing impurities having a second conductive type into 
the semiconductor substrate so as to form an n- type 
source/drain diffusion layer; 

20 forming side wall spacers at both-side parts of the 

gate electrode; 

by using the side wall spacers and the gate 
electrode as a mask, ion-introducing impurities having the 
first conductive type into the semiconductor substrate in at 

25 least two oblique directions from around the gate electrode 
and the side wall spacers so as to form a high concentration 
layer having a desired concentration distribution; and 
by using the side wall spacers and the gate 
electrode as the mask, ion-introducing impurities having the 

30 second conductive type into the semiconductor substrate so as 
to form an n+ type source/drain diffusion layer. 
[0009] 
[Effect] 

According to the present invention, the" high 
35 concentration layer having an impurity concentration higher 
than that of the semiconductor substrate exist at the local 
position so as to isolate the depletion layer that extends 



from the source/drain diffusion layer, so that when the gate 
electrode is in an ON state, it is possible to suppress punch- 
through between the . source and the drain. 
[0010] 

5 Furthermore, according to the present invention, 

the impurity concentration only in the necessary region of the 
semiconductor substrate is increased, and the impurity 
concentration in the other regions of the semiconductor 
substrate is relatively low. With this structure, it is 
10 possible to suppress the change of the Vth (that is caused by 
the substrate bias effect) to a low value compared to the 
structure in which the impurity concentration of the entire 
semiconductor substrate is increased. 
[-0011] 

15 In addition, according to the present invention, 

after the gate electrode is formed, ions are introduced to 
form the high impurity concentration layer, so that there is a 
low possibility that the position relation between the gate 
electrode and the high impurity concentration layer is shifted. 

20 Thereby, the scatter of the Vth can be small. 
[ Embodiments ] 

Embodiments of the present invention will be 
described with reference to the drawings. Fig. 1 shows a 
cross-sectional view of a structure of a LDD type MOSFET 

25 according to the present invention. 
[0013] 

A field oxide film 12 having a thickness of about 
5000 angstroms, and a gate insulation film 13 are formed on a 
P type Si substrate 11. A gate electrode 14 is formed on the 

30 gate insulation film 13. Side wall spacers 15 are formed at 
the both sides of the gate electrode 14, respectively. An n- 
type diffusion layer 16 and n+ type diffusion layer 17 that 
function as an source/drain diffusion layer electrode are 
formed in the P type Si substrate 11. A high concentration 

35 layer 18 that is the same conductive type as the Si substrate 
11 is formed at the region directly below the gate electrode 
14. At the deep position, the width of the high concentration 



layer 18 is narrow. 
( Embodiment 1 ) 

Next, a manufacturing process will be described 
according to a first embodiment of the present invention. 
5 First, the field oxide film 12 having the thickness of 5000 
. angstroms is formed on the P type Si substrate by the Locos 
method . 
[0014] 

Next, an insulation film having a thickness of 100 
10 angstroms such as a silicon oxide film or a silicon nitride 
film is formed, and patterning by photolithography and 
reaction ion etching is performed to form the gate insulation 
film 13 (Fig. 2(a)). Furthermore, the gate electrode 14 
having a thickness of 2000 angstroms is formed (Fig. 2(c)). 
15 [0015] 

Next, as one example, B + is introduced into the Si 
substrate 11 in the oblique direction from around the gate 
electrode at an introducing amount of l^io 13 ions/cm 3 at an 
acceleration voltage of 100 KeV to form directly below the 

20 gate electrode 14 the inverted-triangle-shaped high impurities 
concentration layer 18 that has the same conductive type of 
the Si substrate 11 (Fig. 3(a)). The extension of a depletion 
layer from the source/drain diffusion layer is restricted by 
the r high concentration layer 18. Accordingly, it is possible 

25 to prevent the Vth reduction that accompanies the gate length 
reduction. 
[0016] 

Next, for example, ions As + are introduced into the 
Si substrate 11 from the vertical direction at an introducing 
30 amount of lXio 14 ions/cm 3 at an acceleration voltage 45 KeV to 
form the .n- type source/drain diffusion layer 16 (Fig. 3(b)). 
[0017] 

Next, a SiC>2 film having a thickness of 500 
angstroms is formed on the Si substrate 11 by the CVD method, 
35 and the anisotropic etching such as the RIE is performed to 

form at the both-side wall parts of the gate electrode 14 the 
side wall spacers 15 including the Si02 film (Fig. 4(a)) . 
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[0018] 

Next, by using the side wall spacers 15 and the 
gate electrode 14 as a mask, As + ions or the like are 
introduced into the Si substrate 11 from the vertical 
direction at an introducing amount of 5Xio i5 ions/cm 3 at an 
acceleration voltage 40 KeV to form the n+ type source/drain 
diffusion layer 17. Fig. 5 shows distribution of the high 
concentration layer on the substrate according to the present 
invention, and Fig. 5(a) shows the substrate impurities 
concentration with respect to the D-D' direction indicated by 
the dashed line of Fig. 6. At the deep position in the 
substrate, the impurities concentration has the conventional 
value. The impurities concentration becomes high only in the 
center part of the channel region. Furthermore, Fig. 5(b) 
shows the substrate impurities concentrations with respect to 
the A-A', B-B', and C-C directions indicated by the dashed 
lines of Fig. 6. The width of the high concentration layer 
becomes smaller at the deeper position in the depth direction 
of source/drain diffusion layer. 

Thus, the high concentration layer is formed such 
that the substrate impurities concentration becomes high only 
in the region near the channel layer. In this manner, it is 
possible to effectively suppress punch-through while 
controlling the change in the Vth to be small. The change in 
the Vth is caused by the substrate bias effect. 
[0020] 

The subsequent process is omitted, , but similar to 
the manufacturing process for the general MOS transistors, an 
interlayer insulation film is formed, a contact hole is formed, 
and metal wiring is formed to form a MOS type transistor. 
(Second Embodiment) 

A manufacturing process will be described according 
to a second embodiment of the present invention . 
[0021] 

Similar to the first embodiment, the gate electrode 
14 is formed (Fig. 2(b)), and As + ions or the like are 
introduced into the Si substrate 11 from the vertical 



-9- 

direction at an introducing amount of lXio 14 ions/cm 3 at an 
acceleration speed of 45 KeV to form the n- type source/drain 
diffusion layer 16. Next, the Si0 2 film is formed by the CVD 
method, and the patterning by the RIE is performed to form the 
side wall spacer 15 (Fig. 7(a)). 
[0022] 

By using the side wall spacers 15 and the gate 
electrode 14 as a mask, B+ ions may be introduced into the Si 
substrate in the oblique direction from around the gate 
electrode and the side wall spacers at an introducing amount 
of lXio 13 and at an acceleration 100 KeV to form directly 
below the gate electrode 14 the elliptic high impurity 
concentration layer 18 that is the same conductive type as the 
substrate. The extension of the depletion layer from the 
source/drain diffusion layer is restricted by this high 
concentration layer 18, so that the Vth reduction that 
accompanies the gate length reduction can be prevented. 
[0023] 

In the subsequent process, the As + . ions are 
introduced in the same condition as that of the first 
embodiment so that the n+ type source/drain diffusion layer 17 
can be formed in the Si substrate 11 (Fig. 8) . 
[0024] 

According to the second embodiment, to the widths 
of the side walls, the mask at the time of the ion introducing 
is wider than the mask of the first embodiment, so that the 
high concentration layer 18 becomes elliptic, and the width of 
the high concentration layer 18 becomes smaller at the channel 
side. This elliptical high concentration layer is effective 
particularly in forming fine transistors. 
(Third Embodiment) 

Next, a manufacturing process will be described 
according to a third embodiment of the present invention. In 
the third embodiment, in order to form an inverted triangle- 
shaped or elliptic high concentration layer, without 
performing the oblique introducing of ions, a heat diffusion 
process is performed after introducing ions. 
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[0025] 

Similar to the first embodiment, the gate electrode 
14 is formed (Fig. 2(b)), and then, by using the gate 
electrode 14 as a mask, B + ions may be introduced into the Si 
5 substrate 11 in the vertical direction at an ion introducing 

amount of lXio 13 ions/cm 3 at an acceleration voltage of 100 KeV 
(Fig. 9(b)) . Next, a heat process is performed at a 
temperature of 850 °C for 100 to 200 minutes to diffuse 
impurity ions. In this manner, the inverted-triangle-shaped 
10 high concentration layer 18 is formed (Fig. 9(b)). 
[0026] 

Next, As + ions may be introduced into the Si 
substrate 11 in the vertical direction at an ion introducing 
amount of lXio 14 ions/cm 3 at an acceleration voltage of 45 KeV 
15 to form the n- type source/drain diffusion layer 16 (Fig. 
3(b)). 
[0027] 

Next, a Si0 2 film having a thickness of 500 
angstroms is formed on the Si substrate 11 by the CVD method, 
20 and the anisotropic etching such as the RIE is performed to 
form the side wall spacers 15 at the both-side wall parts of 
the gate electrode 14 (Fig. 4(a)). The side wall spacers 15 
include the Si0 2 film. 
[0028] 

25 Next, by using the side wall spacers 15 and the 

gate electrode 14 as a mask, As+ ions may be introduced into 
the^ Si substrate 11 in the vertical direction at an 
introducing amount of 5X10 15 ions/cm 3 at an acceleration 
voltage of 40 KeV to form the n+ type source/drain diffusion 

30 layer 17. 
[0029] 

The above-described B+ ion introducing and heat 
process for the diffusion may be performed after the side wall 
spacers are formed. In this case, the high concentration 
35 layer 18 has the shape near the elliptic shape, and the width 
of the high concentration layer 18 becomes smaller at the 
channel side. 



[0030] 

The subsequent process is omitted, but similar to 
the manufacturing method of the general MOS transistors, the 
interlayer insulation film is formed, the contact hole is 
5 formed, and the metal wiring is formed to form the MOS type 
transistor. 
[0031] 

The above-described embodiments are directed to the 
N-channel type transistor, but may be applied to a P-channel 
10 type transistor. In this case, the conductive type of the ' 

region near the substrate surface is the N type, B is replaced 
with P or As , and As is replaced with B or BF, for example. 
[0032] 

[Advantages of the Invention] 
15 As described above, according to the present 

invention, the high impurities concentration layer is formed 
directly below the gate electrode such that the width of the 
high impurities concentration layer becomes smaller at the 
deeper position in the substrate. Accordingly, it is possible 
20 . to suppress the change of the Vth . without unnecessarily 

increasing the impurity concentration of the substrate. The 
change of the Vth is caused by the substrate bias effect. 

[0033] 

Furthermore, the high concentration layer is formed 
25 after the gate electrode is formed. Accordingly, it becomes 
. harder for the position relation between the high 
concentration layer and the gate electrode to be shifted. 
Therefore, it is possible to suppress the- scatter of the Vth 
of the transistor . 
30 [Brief Description of the Drawings] 

Fig. 1 is a cross-sectional view of a semiconductor 
device according to the present invention. 

Fig. 2 shows a manufacturing process according to a 
first embodiment of the present invention. 
35 Fig, 3 shows the manufacturing process according to 

the first embodiment of the present invention. 

Fig. 4 shows the manufacturing process according to 



the first embodiment of the present invention. 

Fig. 5 shoes a distribution of a high concentration 
layer of the semiconductor device according to the present 
invention . 

Fig. 6 shows the positions of the distribution of 
the high concentration layer shown in Fig. 5. 

Fig. 7 shows a manufacturing process according to a 
second embodiment of the present invention. 

Fig. 8 shows the manufacturing process according to 
the second embodiment of the present invention. 

Fig.. 9 shows a manufacturing process according to a 
third embodiment of the present invention. 

Fig. 10 is a cross-sectional view of a conventional 
LDD-structured MOS type transistor. 

Fig. 11 shows an example of forming of the high 
concentration for preventing punch-through in the conventional 
MOS transistor. 

Fig. 12 shows an example of forming of the high 
concentration for preventing punch- through in the conventional 
MOS transistor. 

[Description of the Reference numbers ], 
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semiconductor substrate 




12 


field oxide film 
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side wall spacer 
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n- type source/drain diffusion 


layer 


17 


n+ type source/drain diffusion 


layer 


18 


high concentration layer 





ABSTRACT 

[Object] It is an object of the present invention to provide 
a MOS type transistor that can prevent punch- through and has a 
low scatter of a threshold voltage Vth. 
5 [Structure] 

In a process of forming the MOS type transistor, a 
gate electrode 14 is formed, and impurities are then obliquely 
or vertically introduced. After that, thermal diffusion is 
performed to form a high impurity concentration layer 18 
10 having the same conductive type as that of a substrate. The 
high impurity concentration layer 18 is formed such that the 
layer 18 having a high impurity concentration becomes wider 
near a channel layer directly below the gate electrode 14. 
[Advantages] 

15 In preventing punch-through , an impurity 

concentration of the entire substrate is not unnecessarily 
increased, and the impurity concentration only in the region 
near the channel layer is increased. Thereby, it is possible 
to provide the MOS type transistor that has a low scatter of 

20 the threshold voltage. 
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.MDJSSUHEsaw-*. 50 



[0014] wc^j ^ssftisxtf a >SHtiWf 
oietsia* i o o*>y^ hd-^ct)Ss*c*i*1/, 7 

* h , ;ySaa c S£5ti^^>x?^>yiSicj:9>^- 
~>y*i/ry-httg«i3&J^r& (a 2 

(a ) ) o S6«ry-mfii 4^2()()()^>«h 
a-AomztcmtS&Z <B2 (D) ) 0 

[0015] :*tc, tfRfcTB' -f *>£?£A3 1 X i o 
"ions/on* . AljXSBEl 00KeV-cy-h«fi»>JV . 

o . e« 4 h i; «saa«)^rt«!i& aiaSB 1 8 * y- h % 

Si 4*TCC*HA«l^»(W'4 (03 (a) ) 0 C 
OiS&£S I 8 J: 0 y - K u ^ >i£»JS^60S 

[0016] *Kn-£KDV-*/Ku^>t£8US 1 6 
*WI*I*A s # *a^Sl x l O^ions/orf , flDi£a 
E45KeVtSiSSl 1 fttcm&lC-izt^frKtZ 
C4KJr0ff£srr£ (03 ( b ) > , 

[0 0 1 7] S igfil 1 Jb^. CVDSiaO 

$io, ia*5 oo*>y* v D-Ao/sstca^u 

R I E^4<DS*1±x^^>^4?t^ C4tcj:9. y- 
h^S 1 4<7>ffJiia5CCS i O, K**- 
jUX^-*M 5 <HI4 (a > > o 

o v /-^Si4^-7A^iir, n*aov-VF 

10 1 ' lons/cm 1 , iOSaE4 0 K e VfS i 8fE 1 1 

rt«caitccax'r4c:4«cj:*)«jiw-4 0 cct. 135 

£9. B5 (a ) IsaetC^BHrmLfcD-D ' 

135 (D) ItBetcMaH-CiRUfcA-A B-B', 
C-C ' r<OSIg^W«!iSS47SU'C<r»&o y-*/K 

[0019] C<D&<£* + *)imft&<D&<»&&T&to 

h. ^o^x^-^ 3 a««K«i*ir*c4^'c**. 

[0 020 ] tlTraSJBSl/ttc*, il^OMOS 
h ^ *<9gi6*ft4H«*c«PJ»ft4»K*»«tO, 

♦J. MOSfflh^>^*5**»j£*£. 
(Htfi«2 ) *«^^20**£^SBSXS«:Sa^T 
4* 

[0 02 1 ]* l<7>*te^J4II]^tcy- h^gl 4«r« 
SXB 1 6 A s -4?iAa 1X10" ions/c 



<4) 

5 

, UPi£SEE4 5KeVrS 1 f*<«M9«c -f 

*>£AT£C£KJ:0^5£T&o X^CVDSW*] 
S i 0, K&JBfifcU R I ECCJrO>^-^>^Lr > 

K9*^*^-1M S£ff5/#T* (07 
(a)). 

[002 2] C<mM K^+-;UX-x— tM 

hm®l 4 tUX. «AI*BM*>*fiEA3 

1 x i O^ions/cm 1 , JiO&Sill 0 OK e vry- h 

i 8^y-h^gti 4fiTK£Ri*K»/3^& <07 

^VtM>«T»<£tttt<tt«. 
[0 02 3 ] UT, E*L/t£l^HtePJ 1 £B!ttG>ft# 

[0 02 4 ] ^ i <r>nfcMttt^v-<< K 

[ 0 0 2 5 ] m 1 «^OfcW4BI*«iiy- 1 4*« 

iU, «i«BWt>«:jlAai x 1 0l3ions/cm2 30 
• JJ0i£^E KJOKeVt'Siifil i rttcaacca 
AT* (H9 < a> ) o 8 5 0*Cr i 0 0-20 

Stt. iSHWfJttWStfaSe 1 8 (B9 
(b ) ) o 

[0 02 6] n-HOV-VKU^ttWii 
6£P)]A12A s^SASl x i () ,4 Wcrf , ftliS 
SE4 5 K e Vt'S i Sfg 1 1 rtK^jt(£^*>aEA-r 
«C£tcj:4Jf$tt*-« (0 3 <b> ). 

[0 02 7 ] Sii«l 1 ±IC. C V Dmc£ 0 40 

S i O, Jg£5 00 h a-J+omZlCBtiLU. 

h*S©l 4<DMStfiCS i O, ©*>6&£tM 
jU*^-*M SfcJBJST* (14 (a ) ) o 
[0 02 8 ] CW'T K'?*--^*'*-* 1 5ft 

lO^ions/orf . UltE4 0KeVt k S iSfil 1 

rtKMLtcttAT * c t o #j ««r 4. 

[ 0 0 2 9 ] M. ±SIW>B- ^ ^XDiiARMfigiWc 50 



«$ra¥6-3 7 30 9 
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[0030] Kxro>xmtm^ou^n>K sstomos 

[0 03 1 ] tt±0.*tt««, N * + * JUfflCD h7>^ 

*fcttAsCC. As*«*(*B«fc«BF a tea*™* 
[0032] 

[0033 ]$*:, C h«SJE?E«&tc 

[0 1] «K910««ft:ltB«:ATm2lliaia 9 

[[32] *^0J<?>M 1 ^H*£W*^T$8iSXfI@o 
[03] WOST 1 0*ft«4iSTiK£XSia 0 

[04 ] *ft9)a>sr 1 ©^JftW^SrttiSXflBo 

[05] 4K9M>4£«f»ilK(Cl5» -SiSjS^g^^Tp 

[06] @5 kt* o feiSffiss o?BoiaLjB*^rig 0 
[07] *^bj<^m 2 co^te^^^r^sxfiBo 

[0 8] *»gH4>SI2 cO^te^^^-riSSiflBo 

[09] ^noar 3 on^^rm&jimm^ 

[010] fS«(DLDDmaa>MOSah 
^^T^iS^®0 o 

[011] '&%o>MO$mh v>i>X$UL*MZ>Vs 
[012] ffi^MOSBt ?>s>**cc:tttt«/f> 

1 1 -43M*«tE 

1 2-7 ^-^ KKftK 

i 3 -y- hie^fis 



B* 



(t>> 




